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710 CHAPTER 41 



Tablo 1-RBtas of Entiy of Drugs In CSF and the Degrees of Ionization of Prvga at pH 



Prug/etranlcal 



to plasma 
protein 



% un-lcnfeed 
«pH7.4 



penneatffllly constant 



B-SulfosaJlcylle acid 

6*tf ttrosallcyllc add 
SAljqrtla^ld 
Mcamytomlne 
Quinine 



22 (atrtng) 

<t0 (strong) 

42 8.3 

20 11.2 



0 
0 

0,001 
0.004 

aoie 

0.09 



Thiopental 
Pentobarbital 

Amiiwpyrtne 
Aniline 

art frggg jdipc 

Anttpyrtnc 

MACttsyM-wnliiDaptlpyTinfi 



76 8.4 

Drugs maMy xavionUted oi ptf 7.$ 

<2 7.6 6&T 

76 76 61* 

40 B.1 6 a -4 

20 6,0 

16 4.6 99,9 

d >10.0» >99.8 

8 U >99.9 

<3 0.5 >99-9 



<0,0QOl 
0.PQ05 * 0,00000 
0,001 ±0,0001 
0.0Q6SO.0004 
0.021 ± 0.0016 

. 0.078 * 0.0061 

0,026 1 0X02S 
0,BOs 0.061 
047*0.014 
0^5 * 0-Q30 
0.40 ± 0.04fl 

o,ooa*Q«oo02 

0,12*0.013 

0,0*2 £ 0x010 



> ^^twowwcaJOy^^upaCpKa 2.75^0.63. Coweq«emly,tbocowpo«nito 

almost completely undl*$ac!ated at pH 7.4. 



for attjirsctlcal purposes, only the un-lonised form la said to 
pass through the membrane, This has become known as the 
principle o/TwipniodifftefrTL . 

This principle Is the reason that only the concentrationfl of 
the un-ionized form of the barbiturates are plotted in Fig 9. 

frr the purpose of further illustrating the principle, Table 1 
is provided. 7 In the table, the permeability constants for 
penetration Into the cerebral spinal fluid of rats axe higher for 
un-ionized drugs than for ionfced ones. The apparent excep* 
Uons-^bl^siOfaguaTUdlne and acetylamlnoantipyrine-— 



may be explained by toe aipolarjiyo? theun-lonfaedmoleculea. 
With barbital, the two lipophilic ©toi groups are too small to 
compensate for the considerable dlpowfty of the unionized 
barbituric add ring; also it may be seen that barbital la appre- 
ciably ionised, which contributes to the relatively small perme- 
ability constant SulCaguaipdine and acetylarninoanttpyrtae 
are both very polar molecules. Meca^ylamlne also might be 
considered an exception, since it showa a modest permeabil- 
ity even though strongly lonlaed; there la no dipolartty In 
mecarnylamlne except in the amino group, 



Abswpti™ of Drugs 



Absorption Is the process of movement of a drug from the 
sua of application Into the extracellular compartment of the 
body. Inasmuch as there is a great similarity among the 
various membranes that a drug may pass through In order to 
gain access to the extracellular fluid, it might be expected that 
the particular site of application (or route) would make little 
difference to fte successful absorption of the drug. Inactual 
fact, tt makes a great deal of difference: many factors, other 
than the structure and composition of the membrane, deter- 
mine the ease with which a drug is absorbed . These factors 
are discussed in the following sections, along with an account 
of tha ways that drug formulations may be manipulated to 
alter the ab ility of a drug to be absorbed readily. 

Routes of Administration 

Drugs may be administered by many different routes. The 
various routes include oral, rectal, sublingual or buccal, paren- 
teral, Inhalation and topical Tto choice of a routo depends 
upon both convenience and necessity. 

Oral Route— This is obviously the most convenient route 
for access to the systemic circulation, providing that various 
factors do not rnilitate against this route. Oral administra- 
tion does not always give rise to sufficiently high plasma 
concentrations to be effective; some drugs are absorbed unpre- 
dictably or erratically; patients occasionally have an absorp- 
tion malfunction. Drugs may not be given by mouth to pa- 
tients with gastrointestinal Intolerance, or who are in 
preparation for anesthesia or who have had gastrointestinal 
surgery. Oral adinUUstration also is precluded in coma. 

Rectal Route— Drugs that ordinarily are administered by 



into the rectum or lower Intestine, Wityregard to the latter, 
n^st^pos^or^ornrte^^ 
quite frequently, but their popularity has abated somewhat, 
owing to improvements, in parenteral preparations. 
Nevertheless, they continue to be valid and, sometimes, ray 
important ways of adiainistering a drug; especially In pediat- 
rics and geriatrics. InFlglO^theayajlabUityofadrugby 
retention enema may be compared \M\ that py the Intrave- 
nous and oral route and rectal suppository administration* It 
Is apparent that the retention enema may be a very satisfac- 
tory means of administration but that rectal suppositories may 
be inadequate where rapid absorption and high plasma levels 
are required. The Illustration Is not Intended to lead the 
reader to the conclusion that a retention enema always will 
give more prornpt and higher blood levels than the oral route, 
for converse, findings for the same drug have been reported, p 
but, rather, to show that the retention, enema may offer a 
useful substitute for the oral route. 

Sublingual or Buccal Router-Even though an adequate 
plasma concentration eventually may.be achievable by the 
oral route, tt may rise much too slowly for use In some situa- 
tions where a rapid response Is desired. In such situations 
parenteral therapy usually Is indicated* However, the pa- 
tients with angina pectoris rnay get quite prompt relief from an 
acute attach by the sublm&iaL or (mccoJ administration of 
nitroglycerin, so that parenteral administration may be 
avoided. When only small amounts of drugs are required tc 
gain access to the blood, the buccal route may be very satisfac- 
tory, providing the prryalcochemlcal prerequisites for absorp- 
tion by this route are present In the drug and dosage form. 
Oroya few drugs msybe^venSiiccesstullybytnJsroute. 

Parenteral pontes— These routes, by definition, Jnclude 
' any routeiiftier'thin the oral^strbinte^al (ente* raty'trac?, 



BEST AVAILABLE COPY 



10.flUG.2006 10:16 



LUDERSCHMIDT & PflRTNER 



69/24/ gag2 _15j3g_ ^_jaB7B22<j4S 



FPC 



PAGE 02 




c 



. 10 



Iewe4 the literature con^ernJnfi/' 
n the tsjwtivtty of animal wvz 
e evidsnso is eoflSjeeing. Qspltt . 
wrated a decrease in wraWvfty 
n the rot, Gray (X977) foun4 an 
ty tfixh age w the dQ8.**3t 
78) tound no dum^ vnth age fo , 
0j6O6 studies invohed immctUF^ 
I opposed to a cotnpQTfoai' 
i senescent. TJie present Wty 
I elderly subjects. Thate WW po 
i the cwaltfvi^r o?b«fuar i onetW 
afaje. This fa fowl "hen fa 
w to considered done or vtofc 
sao^eeptor mediated contra* 



difls I h, & SCARPA^, PJ. (l?fllJ- Hwmw ly«V^ 
/^h^^^^^«^ a" wnlWfed wfch age./ 

SSSSii ^ 

«*iirtT H.U. ftUBlN. 1JOOTT. W.W. A IWA I.L. 
^nSit viator 3i*a rcipwra and ag* Studloa *lth 



^fetudrug^^nri 
H977), ^w^jy of 
£rf./YewwMMu-W, 



scrips. a/d./Vawflf*. 



rttamw. 0, 47M*7. 
neonatal canine aortic 
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HAYASHI>5.*TWA.N, (IW Aprdaceddam^fniq* 
repent or rabbit M}Hd aorta* to va«oactiv«r oyjui. 
Jr. Marmot,, Ai tfcl D * 

KKWXI. W,« FA. VAN iMMMCtf* P- « 

AM ANN, r,W, 0«a ftmp wred a S n ?" n€ C S 
trartnit ana plpht^rcwKeptor cnedlated vwgtt- 
jtriction In eormoicflttivfl ond hyperw&lYe raw. am. 

sCH^Ewfo^ hot* as. 0*77). Redue«i to 
edraqerete iweptur concentration* m agelna n"»- 
A/jnw,26?.a$6-4l5a. ^ #1Mm 

vq*al. RA. WOOD, AJ.J. a SHAJJD. Df. P). 
Reduced b^tii-BdpnQceptof sensitivity m the ciaeny« 

YIN. F.C* SPUROF-ON* M^V„ BAI^. ^5., CRJW. H^. 
Bied docrew l« dironQi^ple W tepproicimwi. 



BIO AV MLABILITY OF SUBUNGUAL ERGOTAWtKKE 



.<scte ttfth Qti Bntojytns dj5ew 
'to nurgpry, receiving (»ecj|cawa 

wmJerWttS <JweW« ™ 
sdfcyreesf&totudtesln vapp^p ; 

eeia <E0tot flf.p 8 Wi) TO*; 
In young and OW subjects , 

an find no evWefdoe in vftm ft*} 
vwwjaf cNidrenoeepfcor qewj 
reoshiQ age. Furthe? otwfi«9 w 
ermine ^hcthftr changes In £ 

ord tov^^cular system. 



waiment of migraine attack* Vilchouuny proof of Its 
Se«e«. In a doublo-Wmi dinM no 
Knee in relief wwjounjl bMMli wbtoggl 

Axto* a stijdy oa tha buccal atooipllon mmg' 

oEfful emoun* of <irug Jo be atorted ocrew the 
tolmembiane(5ua^nd«<rf..l974h 
lq Wtrtsjj WlnlPf (1981) In a ^^5^^ 

pcftrfml vas^jpstriwy effect of crgotamlnems 
quS after 0^3 uii^mi^ularly or2 ^blnv 
1 Sally, and dgoiflenntty di«ferem &wp woBn^ 
jteJw. The two tomw at Uk»c do^should tfiwbe 
mty effective in migraine. W fl ^ 
forces liquid ehwroatoBtapbio (h-P;^;) ^/f 7 
ttptvntnfi» vrlcH o detection teyel of <L\ jj^ml m 
ptoma (EdUttid, 1981). we have Investigated ^several 
«nbtratk» forms of the drug, tiue resute fovjub- 
fegirol ersotamine are reporwd W thfiy cast serious 
4t*t on the equipotency of subtin^ ' 



muscular fdnms of erfiotamlne. 
Four voluntccn (medical 



I and intra- 



persoiifteU nun* 



migraineura) kep< a wWingpl \*W of} m ag* 
Umirte tartrtue <Ungra1nc'» , Wlnthrop) under 
tongue until dfssolvad. Blood wus drawn after 5, 10. 
20, 30, 60, 90 and W mln, Tne s^ta were Imme- 
diately osntrifUged tmd tept deep «rosen until 
analysed qy the h-P-!^ method, firrotwntno^bove 
the detection level wH found to wry « the 
jsarapiea* Then toe pfoeediire was r^peased in the 
same volunteers with another batch, of 
Ungrnlne® , A^ain m) er$otamtae detected. 
The.manuftcturer infonned wi that bom batches of 
Ungwine© were more than S yea^ 5«;ora their 
esplrV date- For wipparteofl W aelected 4 toj^tae 
p$«ent9. who during ft* W peric4 bad their 
pteatna le volft of «rgotqralne detennlneG with 
after 04 m g ergotaminu cartraterru Ug body wc|f ht 
intiainuacuiarty* The mean and range of Grfipcaraine 
levels in ng/hil plasfpa were eftff » foin: 0,W 
.41); after 60 min? 0.ED (0 J7-l,07) and ofter 
20 min;0.S7 W-43-0,7)), Even amectedioadwof r ; 
0.25 mg the platora levob of ersotamlne oca cjeany 
above t^e detection level of0.l ng/ml* 

Thesa r^Mltt wre not obtained In ^ ^S^er cros$- 
over study. However, *e discrepancy m piwrna 
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